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(57) Abstract: 

PURPOSE: A method of manufacturing semiconductor element 
is provided to reduce the cost of manufacture by omitting 
applying process of metal organic layer and the capping layer 
and to maximize the etching process margin. 
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CONSTITUTION: A system comprises a semiconductor substrate 
(200), a gate oxide layer(210), a gate(213), an insulating layer 
spacer(216), a metal capping layer(219), a source(222), a drain 
(225), an insulating layer(230), a first storage node contact hole ^ 
(233), a bit line contact hole(236), a first storage node contact 
plug(239), and a bit line(250). A method of manufacturing 
semiconductor element comprises a step of forming the source and the drain after sequentially forming the gate oxide 
layer, gate and the barrier capping layer; a step of forming the bit line contact hole which contacts with the drain and 
the first storage node contact hole which contacts with the source; a step of forming the contact plug at each of the 
bit line contact hole; and a step of forming the trench at the selected area of the first insulating layer. 
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(71) ggjoi 



«CH3*«I ?^SA1 gS5h 

01SAI OMEI ak 136-) 

S'o^l 

5^A| S^N? 70|§ aAlOH^s 210-1504 



(72) 



(74) CHSia 



Ala^AI gg:? HGIOHQS 10-1102' 



S SfSl SJBHI ±X[2J XII 5 «^(HI £01 0. 

2. 3301 *ia*niw ot-e ?ia^ m-xi 

£ fiSS ^(damascene) OlgoKS bieaSJS *j^5h95Al, ^2(short)^ &XISM31 ±W2| 

5 S>£» ?I9£SI a«jg ^Oil 7001^ #SK!J. ?U0l£ a« S«! £*H3°g 

3. £2£ °' E«2!3 3£8t= £>"?l 2*11 72 £01] H I S2^= 5, £££21- £J 
*£l^ .1 1 *)o WIS" 33 5^ 321 3Sh Hai°|2l 3*EJ^ Ul^ae! ^ «OS ££o"Kt B71I; 

oil Sisi^ qhs*(- ^, uiee^oj 5« gaog s*i g9i Easim assis uiE&°ja ss?m, an 



£ IS gdi Sf£H £tt2J ggsi &f0«5 fiStPI ^lofl EA|£ 

£ 2= SEH &£fl £7KJ fl2 mjSj UfiOia 'flS&PI ^IoH £A|S &S£. 

£ 3(a) LHXI £ 3<c)S a - WSOI COB «S*H i^2J 312 W2# tfStPI W B9£. 

£ 4£ £ y(c)5iil 

<£22J *fl «£CHl CHtl- ^2 SS> 

1, 100 a 200 : 7IS 10. 110 SI 210 : TflOlM ##5* 

13, 113 5! 213 : HOIS 16, 116 3! 216 : «3S| ^IflOlAi 

19, 119 ^ 219 : 22, 122 3! 222 : ±2.± 

25, 125 S 225 : 30, 130 S 230 : M 1 #2!" 22^ 

33, 133 9! 233 : M 1 ^B- 

36, 136 51 236 : B\*2}°1 B^B 
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39. 139 a 239 : H I 3*ffl§ 2^ S*i #£13 
42, 142 a 242 : dlE^oi agj 

45 3 145 : 50. 150 a 250 : bl^a*) 

53. 153 a 253 : 2*1 Si§ 60. 160 a 260 : 31 2 52* §3^ 

63. 183 a 253 : Hi 2 25r*lS- 2^ 

65. 165 a 265 : Sft}X|3 2^ 170 : Xfl 3 «2 

3 *>£*1I HI 5 ^EM 5.^ §SI 2tK damascene) ""2^ OlgsfOI blEEr2J^ 

*2<j*H£AJ, if2(short)g ^XlJKfl ±»2J £!SI2g VgAIS 4: 2J£ £Xh2J g^JOil £f- 

t? aoio. 

0.13** 01 £2| CJXr2i ^(Oesign Rule)0l = HS^ ys«l ±X12J 71 SUM. 2^ 

^(Storage Node Contact m blEa£i, E£= >ilOI^ §21 ^£2f ^ (short )£IXI &7fl S2 
(active)CHl ga<align)SrcM £{2tf1= 7|#»W0fl CHQSg 32 SO. 2*W§ 2= 2^ 

5SAL bHMdf°!2l> Til 01 M Oil 25JS(Barrier Capping Layer )^ £2SrCH gSr^Br tfSr^Sl 
2 e -$Hlf 01 Xr7lgt ^(Self Align Contact; SAC)m ^tSoHl °iQ. 2SR§ 2^3 5 CJ J 

bmaoi 5^ #E13# Dia XK7|gg ±|2fA| □|^3E*2J(i»fsall9n) ^121- 9W1 

5«? ^J2^ Qiagi &zmn sjq. oieiy ^2h°j out £ ion sai*ko. 



§21 ¥oB, aS £>s*Sf(£A1 2!S)a ^2oKH S2 (active) 2^1 §2J*J a*£ifi 715(1) 
.^oj aiois, g^ojj wo ,e ^9|(io) a *10ie(i3)§ fcfil* $, S9Sf ^fiflOIA1(16)S ti2*JO. $ 
^ 5^ S3 5-2AI ^101^(13)2121 ^2^X13 91*8. 271 7flOIM(13)3 ^£15 EJOI^UOIE 

(3iN)§ 0IS8KH ^ S8S(19)§ ±2± a EM°j(22 a 25)# *2*jO. 271 2*1 7 

^201 Xfl I §2» S35f(30)a ^StT M 1 ^ ^3^(30)21 ^^o{€« ^2^(22) 

21 Xfl I ^^(33)Hh Eaj°"(25)2> 2itl^ blM^ e«?^(36)# ti^LK 

SoB HI I 2-3 =3! 3EO(39)2f Hl^oi »ph gao(42)g ^5*0. ^l 3E13(39 a 

42)71- Sifl 7i^ft)1l ^ ^2^5(45; Pre Metal Dielectrics : PW))g t^5^ bl^oj a 

E -iJ s213(42)^2J =^ S2ifl3(45)2J ^BJS ^^Q. ^71 5^ °2tilS HB&(42)2J -MajS 

2^011 UIM2>oi B*A geO(36)§ S^fl Eciie! (25)111- 339^ dl^a£!(50)^ ^. SSS 

(53)0 33£tCr. ^71 2299(53)01 2M ^2^0U HI 2 9^ S3^(60)# ^ 

71 HI 2 #^ ^3^(60) a s^f SSi1l#(45)21 2^IS ^^101 M 2 2§^S" 2 

.3 5^5(63)g 9^^D..-KI^215 S^l a nBEiySS Xfl 2 2ohXiS 2^ 5^5(63)1 XII 1 
23r*iS 23 s2l3(39)2h 9S£ie 2&r*iS 23(65)^ ««*CK 

01^ i/Ol £SS ClXie] SOI 0.18^. 01^2! ^XrOflAI. d|Ea£)2J HHd ^01 flH^ 5?01S£S eioH31 
1EH(H1 Afgg^ SSAIOIES HlMaiei£5^ ^XV7r 1JS1= ^55 Si^Sf 4: 21X1 £ICH HI7H 

V0\ ^ ^^#(W»5.2AmQ.o)0l dIJgaej.XIfiS CH^SIH 2iQ. 

£ 2^ a?Sifl ^SJ ChEOfll ^SSr71 S|$8 £AIS &3E0ID. 

iXf^El BM. =E ^rm^CSAI ^^SrOI &5(active) SSJtj- "SSfl 715 

(100)221 2 bis S2?(Hi TOim >+asf(iio) a ^oi^(ti3)e as^ ^. ssef ±bioiai(ii6)§ tas 

^D. e«1 S£ >1IOie(U3)2f2l ^2a v XI^ ?l&3. 27! >fl0l^(113)S ^ei^ Bl- 

0|euoiH(SiN)g OlgSia 2"^ 2S0(119)1 a ^a2J(122 a 125)M *i2$iO- 




«'3*^D. 271 SE13(139 a 142J7I- «2S 231 ^^20fl S2*IS(145; PMD)s «2*T *, «1 2 

•z? ass,^ no)i aat^a. uiMErei saa-(i42p r isass. 27i m i set S99t(i60) a 

^2*11S(145)2J 2 E 4& ^i^hOI M??*l<173m ^5^CK 2H(demascena) g*H, 

E£!£l(173)m0fl QHSSKS blMa2i 5^? #£13(136)^ BU Eai2!(125)2r 93EJ= blEfi© 

(150)# ^StTD. 271 HI^E}£!(150)OI *J2S ^52011 HI 3 ^ §3^(170)s S2ti" ^. 2 
71 XI 3 a fll 2 ftS ^2^(170 a 160) Z£|H SSa*(145)2J ^^SS ^^1 

|HJ « 2 23ffl2 23 5^^(163)^ S2*H1K §3^135 S^r a MEiySS M 2 StKGS 2^ 
e E -^S(l&3)# Soij H| i 25r^ 23 sei3(139)2r 935L1^ 23(165)3 22tJO. 

0121 SOI SSS! ^XI-OilAI^ Hl^a2!21 «gS g^EJi 2$, 7r= 2^21 5Sa^3BriEl g 

^21 CHa§HI- 7^ 2^21 §§21 CH3§ UBH(H1 2^ (damascene) §§01 a^tlSQ. §^Jj# 2 

01 CH^tlCH S*1H§ 23(165)21- b|E£1£i(150) Z»21 ^ £^ SXfl7rV^EISlQ. 
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WB.M. 9 ^(damascene) ^"JOfl 2JS» «£E|£ Hi EEr£! a 2^ 5«* a2U2f ggj 

^xJCKJ S2AI2! 25^ & seh gEi32J 2gEI = *£m°3AJ, HIMSF°j3> Sol- 

*IS S^j»2| V2 (short )g 4= SJCH £»2J 4f#AI§ ^ 2i5 ±ft2J Aili » 

aw- &2o-r7| *|*J B SreW COS £*£J S|5 gf^js bh£Xfl 71^^21 iisjl! g«0fl 

71101 M ^0|E 3*3 *2S£# £*r^£S ^. a Haie. 1 ! £2ol5 Etffl; 2" 

71 S Eaj°JOI ^2£j 2«1 ^2£HHI ft 1 s£> £71 S*£l= 741 

i wshk #7i Ea°na g*a= biHaei sss^ bta; 2-71 ah t ®tm 

g. aejg q, uiMSfo) ZJZJOfl ggos ^2ofe EM; 271 U\E2}°* 5 e -i? 

3^ 5^h= n 1 #2J- ^9} cm Ezgflg **2a-fe B^fl; 27 1 e^SILHOfl S^ E J# OH 

Sti- ^, 291 UIMa-oj a eh =2Q| ^oH 271 E.#\2I2t 2S£1= di^aem 271 bJl 

Ea°JOI £22 2*11 XII 2 ^, 271 2 S9S121 q 

2|*ioi aa 2 so-ras 2^ sojm tw; a sasas °> uHEiy2^ ah 2 ssrag- 

3^ 5 E -^t gjj xfl 1 SSWS- 2^ 5^ #21321- 3SE!= 2^3 3tJ 

OloK ^§ SiSJOl B ^ol fiSSt7IS §>CK 

E 3(a) LHXI £ 3(c) ^ a s^Qfl a^xfl ^5 SSS ^SS^I B3S0IQ. 

E 3(a)! sKo-lS. ±X[^E} §SS §E i^SfCSAI ^5§K51 &g (active) S^l S 

21*? SIEtHI 7I&(200)^ S^Oi! 71I0IM ^°|(210) a 7ilOIM(2l3)g ?2 n 4 

01 Ai (216)1 «*3«iCK 52 A| XiO|E(213)2hSJ ^3^X11 271 *I0IM(2I3)S 

«fE^ ^ej SSS(219)§ *!St> a Eaei(222 SJ 225)g ^g^O. 271 S Ecil 

?J(222 S 225)01 3 Sifl ^5^0fl XII I S9^(230)g ««*!0. a I 5^ 89^(230)21 * 
a!S £!2fcKH iS^(222)^ XII 1 2oh7HS v ^S(233)2f. E^iei (225)2} 2^51 

~ HlgEfOj 2?H^(236)a ^5*J-Q. ggoj ^ 2 3o|aI§ 3^ 01^35121 ^X|2f 

5 E -^ BWS eOI7l ?I5B. gao SSI 6IAISKD1 HI 1 SftWS" gE13(239)2f HI^EI- 

2! ^ 1213(242)1 S-S*0, 

£ 3(b)§ 271 bieShe 1 5^ 0213(242)^ XJI 1 S3ef{230)2J d^S! 2^ 

Oil E?flt|(2?3)t ^S*]-D. ee5^|(273)LH(Hl 9^ E J3 0HSoh7| ^1*^ 2^(demascene) ^A|^ 
a. 7l71lljj Sm-S? 30 K CMP) SSS ^AlohOI HIEa°' 5^ 1213(236)1 HoH EEfl2J(225^ 

271 bl^£^J(250)s g^ejUl- S^gm MB*} 712" S*TS(CV0 ; Chemical Vapor Deposio 
n)3 SSH 1.0 UIXI 0.05^n£l d^ g^lg ^2S!Q. 271 7|±S SF V MF, 

§2J 7^?j- 0I3SQ. 2 V 7I H|EEFOi(2S0) 2^M= ffA> gf-XI#2S TIN SiONg AhS*]- a 

£1 712 S=^(P*/0; Physical Vapor Oeposion)# goH ^2SQ. blMEI£i(250}2J ™a? g^^g 5^ 
712 §ifSi s$u Ti/TiN. Ti/U'N 55 Ti/TaNSS 

2S ^^l 71^:^ C/*, OF,, CF,, CH»F. CHF,, 0, £5 Ar §2J S4:?8 71£7K A|-§SCf . 3213. 

71^ S^2J 39|(CMP) CHdOU 731 1 #2? §9^(230)01 ixgtlE^ Oil^l-«?(etchback) Ah 
§5h7iU gAIWI Aj^S 4: SiD. 71711^ 3QKCMP) 5§S Ahg^ NHOHg AIIS^IS 0I§^ 

AaS(Pre Cleanin9) Sgg- ^A|*>Q. 

E 3(c)g 2^o}^. 2-71 b|ea r oi (250)01 t*£S Sill fll 2 S95f(270)a ^2ti" 

271 2 =2J S35|(250)2J deqEi gs*^ ^!2|*H)1 All 2 2^ 5^S(263)B ^2t^CK ^2l^j 

as §=r si iHEiys^ «i 2 z^xis- e^^(263)# i^h «i 1 2^ ^213(239) 

9} SohTHS" 2^(265)1 

271 SI I SI ^ 2 #2!" §2^(230 3» 260)^ ^ SSxfl(PM))#SS S^tl^QI, 0|£fS> 
=£S BP3G, US6, S06 SE~ 0.-TE03 §01 AigSQ. 

£ 45 £ 3(c)2| gSSSAI, S^OI bl eo-oi (2 75)LH2J flfija "SOU bl^a°! 5^ ^213(242)7h 
2€HM LJEItfQ. ££*i. 2^ M213(239)Sa Afl 2 S*W§ 2^ 5«1 (263)01 ^ 

n ^2 El 71 aBSM, £ 22J A^£IU &s - S0 1 ^tSElXI 2^5 Q. 

2^ HP2F g ^™0fl ECfsg AUi S?e OHJa 2§raS- 2^ ^ ^2 A! E.WI 

^0^ 5ME|^3SHEI 01-201 ^CH^£15 S2I-7I- °I3, iXf2j UH2^ 

B Ci ^^i^r ^ 2^D. 3213. S2*1IS S*T §S 91 ?2Ss 5*T 5§3 «SfS/ 4 Si 
~§ S§ 4^ 2iCH Alii ^7|# SSW 4: 2iD. 
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SJEH 71223 2^ S^tHl HOIS £*#2f, TOie a ^^S^ ^gtr ^. 

271 ±2:6 2 Haldol S2=l 2*0 7£20fl 31 1 #^ §3Sm 22*.^. 271 4£±S* S^£I^ 
fil I S= saj^Hh 27! E0l£]2F S^E1£ b|E£|oi =«<§t t<2oF= 

27i i 2^ 2 27i aisejej s^oh ^eiai *2*^ em; 

2!a EM; 
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